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After 18 Years of the WORLD'S 
BEST WATCH BUILDING, the 
Hamitton Watcu Company offers 
to the Exacting Public its 12 size, 
Thin Model Gentleman’s Watch. 


This Watch has already been pro- 
nounced by thousands of Jewelers 
al this Country to be the Grandest 
Achievement in 12 size watches, 


Kvery Watch bears the personal 
cuarantee of this Company, as no 
watch is permitted to leave our 
factory until it is proven by the 
Most Scientific and Hxhaustive 
tests to be a Perfectly Accurate 
Timekeeper. $85.00 and $55.00. 


irite jor Catatog. 


Hamilton Watch Company 


Lancaster, Pa. 
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The First Step 
Towards Investment 


The habit of saving is the first step towards Investment. Atter 
savings fund has been accumulated, however, it shawld not be dis 
tured ati] kavowhedwe bas heen panned of the principles wnderly ty 
CoMiServalive tVvestnient. 








Once undertaken, the investatent of tmorey soon becnimes an estal- 
lished custom, Hur much depends tipon getting the right kind of a 
start Therefore, in making your first-investment keep well within 
the limits of comservatieim Babee tht investments represen 
iy aU aly “Proce isf sutety, and duriit allow the ftenipitatior of an cx- 
cessive Tate of jilerest to overs ae the more LEVI tsa rat considera: 
thm ot safety ae Te jimi peal, 


Hefore investing your savings, be caretal to get in touch with an 
experienced and reli; able investment banking firm, and donot hesitite 
to be perfectly frank in explaining your positive as an investor This 
will enable the bem to take a more persinal interest in your welfare, 
particularly in suggesting investments that wi ould seem to be best 
stiited tio verur needs, 


In these dave itis reta difficult matter to dbtiin sound inyvestuent 


lnanadls yielding approxmrnitely 5 PRR CEST. and whieh, i our juelgr- 
meine, connbane : 


1. Safety as to principal. 
?. Convertibility into cash. 
3. Opportunity for profit. 





lets-our function as investitent haunkers to give investors all possi- 
ble information open this important subject, oid you may feel as- 
sared that we are aliwars reidy to extend to you the facilities of our 
comprehensive organization. 


Write for Bond Circular No. 439, 


 Trvestment Securities." ' 


Spencer Trask & Co. 


Investment Bankers 
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Letters of Credit and Travelers’ 
Checks Available Everywhere 


d) (Cb i B] niabsbe eitbins direct trom un of 
through Hatike ard Hankere iburesaserlaceut 
the Linited States ated Conade. Paroptiet, 

“Fond: for Prevelers “sent upon application 


FAMERICAN BANKERS 
ee ee 


TRAVELERS CHEQUES 


Safer and Handier than Money. 
Tou know the tuk and inconvenience of carry 
ing muchactualmenty, The sefe ond Aandy 
way if to have one of those neat wallets well 
filled with S100, $50, S20, and $10 “ALBA 
Cheques, obtained from leading bankers. To 
poy bills enyorhere, simply tear out cheyies, 

countersien them and tender as a0 moch cosh, 


‘They are taken at par in rca 
countrices and in the reatat New 
Yorkor London Exchange rates. 
Wrote to Bankera Trust Com- 
pany, 7 Wall St, New York, for 
information ae io where you can 
obtain these cheques in your 
vicinity and interesting booklet, 


“The Cheque that Identifies." 


BUY THEM FROM YOUR OWN BANKER | 


Of IF HE CANMOT SUPPLY THEM APPLY TO 
DANKERS TRUST COMPANY, Ni'w YORE CITY 








Confidence is based 
on knowledge 


When you buy bonds you become 4 
money-lender- not @ shareholder. 


If you are well advised, your money 
is loaned ata minimum of risk. From 
sovernment bands down, you already 
know of bands the safety of which is 
unquettioned, but the interest is srnall, 
because your confidence and the con- 
idence of every one clse is great. 


Confidence is basta on knowledge. 


We know of certain bonds that are 
paying a much higher interest—from 4% 
to & per cent--because your knowledee 
and your nagnhbors knowledge does 
notinclude them. [tthe warld at large 
knew them aswellaswe clo, they would 
éell ot a higher price, and the yield from 
them would consequently be amaller. 
It is-all a matter of confidence based on 
knowledge. 


May We succes that Vou ¢o to your 
bank and inquire inte our reputationand 
stancing; then, if satiahed, write us-fully 
as to the amount You have to invest; the 
conditions of the investment, whether 
for yourself or for some one for whom 
you are responsible: whether it is prob- 
ably to be an investment-of long stand- 
Ing or one that may require quick con- 
version into cash, Tell ws these things 
and anything else bearing on the sub- 
ject, and we will take pleasure in ad- 
viang with you and making mutable 
recommendatons. 


lsh for Latest Price Liat, No. A. Ni-58 


N. W. Halsey & Co. 


Bankers, Dealers in Coowernment, 


Municipal, Railroad, and Public Unlty Bones 


NEW TORK PHILADELPHIA 
40 Wall St. baat Cheatond of. 
CHICAGO SAM FRANCESCO 


152 Monroe St. 


424 (California 34. 
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TET us send you this booklet about Business Stationery. 
It is neither long enough to be tresome nor bined 

a to be inntating. It attempts to set forth im a4 sane: 
wav a little “inside information” about business-stationery 
that every man oupht to know. With thiswe wall include 
asample book of Old Hampshire Bond, which 15 prob- 
ably biased, for it contains specimens of the paper printed, 
lithographed and die stamped with some fine examples 
of modern letter-heads, These should enable you to settle 
for yourself, practically and intelligently, the question 
ol business stationery, which you must eventually do, 


Hampshire Paper Company 


The arly ogea: makers ja th world wimkiead beer pecpecr aaobasvely 


South Hadley Falls, Mass. 
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The “HENSOLDT”. 


PRISM BINOCULAR possesses the largest 
Field and Light guthenng Powercreated by 
anew Priam combination. “Adopted by the 


Lemecline Arties areel eis est the World,” 
SEND FOR DESCRIPTIVE CIRCULAR 


Evans’ “Crescent” 
Expansion Bolts 
M herever anny irigg is fo be fastened 


fo Stone, Brick, or Concrete, these 
holis are ihe eal, 


Put fittings in hole; put on what you 
have to fasten; screw in the bolt. The 
fittings of soft steel have threads in lower 
end. but oot in upper, and they draw 
together, expanding on off sides and 
beth ends. 


The bolts. will never get loom, The 
greater the strain, the more they bold. 
Catalogues and samples. 


7 | : | F. H. EVANS, 
The A. LIETZ LO., Distributors | | 31 to 35 Hewes St, HROOELYH, WN. ¥. 


(124 Conmperce 32 Sain Froncleca, California 
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National Geographic Society 
fhe Membership Fee faeiudes Subscription to the 
National Geographic Magazine 
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Globe-Wernicke Elastic Bookcases 
add 


Protection to Convenience 


rp? a | 1 7 -_ ie fn ge : i oe a ; - ‘ a P 

Che Slobe“Wernicke “‘elastic’’ bookcases are not 
only setected for their BL rane and CONVENIENCE, but also 
heciuse of the Protectian attorctect, 


Valuable books especially should be stored in 
Globe-Wernicke dust-proof and non-collapsible units, because, in 
catastrophe suchas fire, they can be quickly and easily removed 
qh fhe coufents iitact; where, as it is ofttumes nmpossible to 
protect books from tire and water on shelves. or built-in bookcases. 


Slobe=Wernicke units are made in many dierent 
styles. and finishes to harmonize with appropriate interiors for 
Acme, clvé and pudAli: libraries. 


: 8 A ae i : “ r é Wg | | 7 
Cstalogue Hhistrated in colors, also copy of “The Werld’s 

Best Books,"" as compiled by such eminent authormes as Hamilton W. Mabie, 

John Ruskin, Canon Farrar, Dre Eliet, Sir John Lubbock, mailed on fequest. 


Carried in stock hy nearly [500 agents, but where 
nel represented, we sfip on approvel, frei! posie, 


dhe Globe“Wernicke Co., Cincinnati, U. 5S. A. 


NEW YORK. 360-982 Beudseny CHICAGO, 224-278 Wskash Avenie 
HOS TON, Gb! Fecheial Ssrees We ASHI TORN, Jit F Se, NL We, 





Your courtesy 16 Mentioning the Magerine when wriung will be appreciated 


i eciate loading in anny’ 


| ie & |= 7" [AY hebben can be 
di 7 + 4 ; 4 A, provided for im- 


I 
1 
| 


taal Ie * 1 | eitvinthe United States 


BOWLING WREEN STOPAGE & 1 orin Europe. 


ea ee Be @ Their use insures a 
18 BROADWAY, NEY a ‘: 
minimumof handling, 
Trans- Atlant f | i 
security hor small pack- 
ages, and least possible 
nak of damage. 


1 Ue 
, ii 
| 4 | — BOXING NOT REQUIRED 


in WASHISOGTON, APPLY Tit 


Security Storage Co. 


1140 Fifteenth Street N.W. 


Lu Lt 
HE STIRG UP S48 OF ED Seas HIP 


BOWLING GREEN STORAGE AND VAN COMPANY 
18 Broadway, New York 


Lal Adllif-eia!t Dinah, Ne Pore Crides: A fC, Pitth Edition, Liehber*s Cade 





GIRARD TRUST COMPANY 
CAPITAL sills danse: oad 


OFFICERS 
PP FINGLAST D. AECUURES,: Preseadent 
WILLIAM NEWBOLD ELY | ler Wice-Presedeni ALBERT ATLA 1S Ee] Vice-President 
CHARLES |. RHMGADS Oo Whee elSree't A Tiree FE. &-PAGE..... Secretary 
CEORGE H., STUART, 4 Waniatont | teeeures SS, TLHEE. WA. ALAS Av cent Sexcrrtary 








rF courtesy in mentioning the Magasine when whiting. will be appreciated 


. ‘You 


Vout. XXII, No. 6 


WASHINGTON 


JUNE, 191] 





A GEOLOGIST’S PARADISE 


Br Cuarites D. WatcortT 
SECHETARY OF TH SMITHSONIAN INSTITUTION 


ATURE has a habit of placing 
come of her most attractive treas- 

8 ures in places where the average 
man hesttntes to look for them, Twenty- 
five years ago rutiers qune of a won- 
derfal find of glacters, forests, mountiun 
peaks, and lakes along the line of the 
rugged pass thrimgl which the Canadian 
Paciic Railway was building. 

A geological reconnaissance by Sir 
George M. Dawsen. of the Canadian 
Geological Survey, outhned some of the 
broader geological features, and a sore. 
what clase. study by Mr: R. 1G, McCon- 
nell in 1886 resulted in a more accirate 
description of the thousands of fect tm 
thickness. of sandstone, shale, aod Time: 
stone that had been arched and broken 
befiere being dissected and laid to view 
by the agents of erosion which formed 
hie canyons, cliffs, and mountains by re- 
moving grad by grain or by chemical 
solution the material that formerly ocen- 
pied or surrounded them. 

A young Agnerican, Walter Wilcox, 
faking his surveying instruments and 
cumera, spent summer after summer 
sketching taps and photographing the 
avenery, and in 1896 he published the 
fret of severn!) beautiful volumes on 
“Camping in the Canadian Roekies.” 
Luter. with the development of the 





kodak, thousands of pictures were taken 
by tourists whi lad litth thought of the 
geilogical treasures lying all alvout 

The study of the glaciers was begin 
early hy an American, George Vaux, of 
Philadelphia, assisted by his sister Mary, 
and later an expedition sent out by 
the Smithsonian Institution uriler the 
leadership of William H. Sherzer, of 
the University of Michigan, resulted im 
the publication in 1go7 of a memair de- 
scribing and illustrating many of the 
glaciers. 

Daring the past three years an expe- 
dition from the Southsonmn has heen 
making an examimition of the four miles 
er wore in thickness of bedded rocks 
farming the oiain range of the Rocky 
Mountains that his been pushed east- 
watd by the great mass of the Selkirk 
Tanpes tu the west. Tt is-a curtons and 
mstrictive feature of the geology that 
the strata of the Rockies, although 
crowded eastward and thrust out over 
the later rocks of the plains of Alberta, 
have not saifered nearly as much dislo- 
cation, injury, and alteration as the ap 
parently more massive bedded rocks of 
the Selkirks, The latter are crumpled. 
broken, and altered in about the sume 
manner at large blocks of brittle paper 
would be if subjected to side pressure 
in a hvdranlic press. 
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A GEOLOGISTS. PARADTHESE att 


lower Yoho Valley the limestones of 
Mount Qvden are tying nearly level, tnt 
oo the ensterh slope alkwe Sherbrooke 
Lake Canyon the same beds are turned 
down wt right angles ancl disappear be- 
neath the canven bottom. Everywhere 
the keen eye of the geologist will find 
evidence of monntain-biilding on o 
gravid scale. “a 

The panoramic photograph, tiken lay 
the author from burgess asa. 3.000 fiet 
above Field. and published asa Supple- 
mont to this nimber of the Nationa 
Grodrariic MaGgaAgixe, shtiws at ‘a 
glunce over ooo feet. in thickness: of 
bedded! tocks, faa fectof ian an aloes 
sheer clifiin the mass of Mount Stephen, 
Niany: thonsaned feet more Why be Seen 
to the westward m Alount Dems and in 
Mitt Vaux. From Mount Stephen the 
ere fait hrny' tr thre let acrass the great 
canven of the Kicking. Horse River to 


the sumunit of Mount Field, tweed giles. 


away, where the sare limestone. and 
shale beds carrying the same fossils in- 
tieate that thousinds of Feet tn thickness 
and many million cule yards of hard 
rock Hive been removed ly eroswen from 
between the twer mouttoins, Stephen and 
Mek From Mount Field a gentle slope 
carne: the mime bes northward through 
Mount Waptn, where they ‘undulnte 
across fhe Vrestdent Range and phinge 
to the westward beneith the corrugated 
anil more readily broken Ordovician 
frocks of the Van, Horne Range, 
RARLY MARUNE, LIFE 

All of the Cambrinn rocks were ce- 
posited in waters teeming with muritie 
invertebrate life. \e far as now known, 
this was before the doy of fish or of any 


other vertebrate animal: Tan) plonts and 


even marine vegetable hie were alnist 


unrepresented, Other animals af the 


sen, however, existed in great profission, 
ind here aud there conditiens were so 
favorable for their burial in the md, atid 
cand nf the Cambrian sea that they were 
nreerved unbroken, and throughent all 
the processes of rock-making and moun 


tain-luilling they have escaped destrue- 
tive, | | 
ln one of these favorable places. the 
most delicate of organisms, like the jelly- 
fish, have beet exquisitely preserved ond 


we have crustaceans of many varieties. 


Among these many presse the most 
delicate branchia anid appendages, and 
cme can hardly realize that they were 
boried im the nid £5 te 20 million years 
wy ott have remamned enedisharbed 
while several riyilies cat thickness of #etli- 
ment were deposited over them, changed 
inte fock, elevated tle mUunhMN thasSes, 
ad later enaied inte the present moun- 
fais al cantons | 

We have long considered that the Utley 
bite (page 370) wae the mist iehly 
developed! anmmal in the Combrian time, 
but last sumer aeroshicean was foun 
hw the author att the fossil bel near 
Neamt Wapta that was the king of the 
animal wort im ats dav Cpeyme Siz. 
That it was prepared to assert ite right 
ty the control of the Cambrian sea 15 
shown by the claws with which i was 
armel, 

To the géolowist interested in the vol- 
cane rocks a great field js waiting m the 
Sellarks to the weet, am) for generntiqtns 
to corne there will be unsolved problerns 
for the special student in this great re 
gion of meurtaing, glaciers, and rivers 


CM MARY OFF GEOL POA ATION S 


lithe long panoramic view the maks 
seen in the distice, forming Mont [al- 
four, belong to the Sherhragke forma: 
tivn of the Upper Cambrian, or the mest 
recent rocks of the Cambnian sect. 
leginning with these and going down- 
ward, the following formations are 
passe] through : 7 
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Puget formation (Climestemes anid 
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lynn 


ih a freat series of sane 


How forming tie baise of the 
heermatwrr ther 
stones anil sandy shales of auite ow. differ- 
ent character. These necks formed the 
lene) tea which was 
Cambrian seu thal wire then BWi mhaTe 


suhimerged by the 
Of leas im its advance Over the continent. 

Pliese older mck» are supposed, awing 
ir tlhwetr liractet eeraed the 
marie 





alee ite «al 
to bave been deposited 
They are teferred to a 
Alpenkian, and are di- 
vided into two formations: 


roasts, 
iW res water 


Serna cri lle! the 


foeetoar ofartrutwn WACeL TRL ET oe hil 
hahet—aery. black. greenish purple ti 
chbeig 4 titel thickness r,. Wet 
i 5 
forral Creck formuten (sfidaopes] ' oir 
THE WASTING AWAY OF THE MOUNTAINS 
Th ee fs ri . 
Phe breaking dewn oof the mountain 
SHINMHES by the action of rain. Freed. an 
re. A aS to Tom. strong pryeramids ariel 
rilvees fm oonstaathy einer an Pine 1 
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A GEOLOGISTS PARADISE 


A. COMI, sk Whee MORN 


well shown by the photograph ot Alount 
Haber, on page 515 
Le dlivetratinn of a bong sunnmtl ridge 
Mount Daly, where overs 
sammer storm leaves a fresh coating of 
well recall stepping off the 
linestore ante the stew, thigktie it hurd 
and secure, and dropping. mn up to my 
annpits within « few. feet of the rock. 


ts prwert [a 


aL 


We were plad to paddle our way tek 
anil follow the rocky tide Tor miles 


arid te get back to cain 





Swe f the deen canvone were hiled 





up for . ooo feet or tore by clirt, gravel, 
a veh lwviiders weshert alcewedt [reat the 


sides of the mountains, probably luring 
the @reat (Glacial pari, Lipen the with- 
irawal of the joe this accumulated mate 


ria] was rapidly col away, but occasion 
lly thasses of tt ane left high on the 
tiles of 2 mountain, and often. twat 


Fantasie forms result from eroswn 
lere the fer belt of gravel and chiv 


hardened and protected above by 


1bs 





7.000 FRET ANOV 
blovke of sandstone and limestone, Cine 
rey the i Lob s | note wortly exaniples Es thiat 
af the scalled Hoods, on the shope 


of Mount Vaux, 18 mules west of Field, 


PARKING THE MDT HS 


The panoramic photographs were taken 
with the Cirkut camera that = used by 
newanrper aie) aml others for phot 
raphe processions oid cobain pine 
ranuc views of byildimegs, railway lines, 


etc For pse in the ticawituins several 
miner changes were trade. so that the 
meattiment coded) be wee -uccesstrutly 


iter such adverse conditions us Strep 
wind, hands and fingers numbed from 
cold, aod often vere insecure tovundation 
for the tripped As it is mecesasary to 
have absalute stalthiv and the camera- 
le) level, the sacuring of perfect neea- 
tives 18 cifficull . 
The camer consists of the ordinary 
bi5 by 824 outfit, with a panoramic at- 
tachment which t fob) riches squire by 
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taken. Far below and almost at the foct 


of the great cliff is Emerald Lake, a spot 


famous for its scenic beauty. Wor camyp 
in the forest just below the ndge was 
visited quite frequently in September by 
lwaivy sow squalls that gave o welcome 
oppertasity for a coy’ rest, readme. and 
cleaning wp. 

Our camp at Lake C’ Mora was in o 
beautiful woontiuin meadow at the foot of 
Mount Schaffer, Morning and evening 
the views of the surrounding mountains 
were most inspiring. At this elevatien 
(7.000 feet) stow squalls were net ine 
frequent om the higher summits alvive, 
and on Inly o7 snow fell at the camp 


OUR MOUNTAIN PANORAMA 


. TO ONE would be more surprised 

QNoand delighted with Mr Waloott’s 
bwweciti feel pauerrninie view, which is pth 
lished as a Supplement to this number, 
than the Anierican ecientist whoue «be 
oovernes gave a practical value to) Da- 
suerre’s mvention of photography, and 
the iocth anniversary of whose birth 
was celebrated last menith, It is anly 72 
venre since John Willian Draper in New 
Verk took the frst photograph of a hu- 
man face. bat the progress in the photo- 
graphic ari since then 1s amazing. 

Mr: Waleutt’s panorama i¢ the most 
marvelous monninin view that has: ever 
heen published. ant ia remarkable tet 
any for its exveeding beauty, bat also 
because of the many Tessons i geog- 
raphy learned by studying it. 

Resilers of thie Magazine who hive 
attempted te take photographs in igh 
altitudes can appreciate the combination 
of patieriee andl shall required to Seetire 
a feinorama like our Supplement. Weeks 
usually elapse before the weather 15 
faveruble, and then the slightest error 
of judgment may make the exposure a 
coaryplete failure. 

Perhaps equally difficult is the engriv- 
ing. printing. and handling of 1oq.aco 


wl 


most of the day. Fromaslope of Mount 
(iinray, Lake Mara, resting Tike an 
‘nerd m a bowl of mountaris (sec 
page ssa), reHected the ghiciers of 
Mounts Lefroy and [longabee. 

Camping int the Canadian Rockies 15 4 
relatively simple affair if one is nceus- 
thime! to going about with saddle and 
pick ainitimals for convevanee. [ft isonet 
difficult te obtain gor carap outfits with 
horses and men, and nich of the mest 
leautiful seenery can be visited without 
riding on a trail or leaving wagon toads 
Firewoud) and good water are well rlis- 
toibuted and grass for the horses usually 
abwndant, 


copies of the Gfoot pieture. For the 
access Of this part of the poldication 
the NATIONAL Ceoewarinm Macaziny 
tales pleasure in acknowledging its in- 
debtedness ty the Matthows-Sorthrup 
Works, of Diaftzle, 

A few copies of the pandrami have 
beer printed on heavy art mat paper 
siftuble for framing, and may be ob 
tained at the office of the National: Ger 
grapluc Soctely at so rents per. copy. 


‘SCENES IN THE CANADIAN 
ROCKIES 


STE scenes in the Canadian Rockies, 
BR opoublished on pages 522 to $36, are 
all freon photographs by Rev. vents 
Kinney, of Keremeos, f, €, Cannds 
who, with his companion, Damecan Phil- 
lips, has the distinction of being the first 
to ascend to the summit of Mount Rob- 
son, the highest meatintain yet discovered 
in the Canadian Kockres. . 

Mount Robson is situated in the heart 
af the Rockies, some $0 or more niles 
north of Yellowhead Pass ard horultreds 
of miles from civilization, The menn- 
tain can be reselied| only by pack-train 
atter long weeks of strentions endeaver 
through trickless forest© and muskeg. 
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MOUNT PEELEL AND THE TELLOWHEAD LAKES: CANADIAN ROCKIES 


Velfowlend Pas. sentinel ty Mount Peelee ond the Vellawhend Mountains: offers fo 


the transcentinerntal riilriuids the liweat stn] eatiest poteway throvel the Conmgiliat Roeleti 
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LEtxe CLD oF CANADA {SEE PAGES 51-530) 
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ELIMDING THE ICE=+LIPPS OF TOL EAST SIDF OF MOUNT BOUSON [ CANADIAN IC RIES 


Tr, Ao Ceatthnan, LG Coleman, an! Rev, George BR. AL Kinney worktime hci ey tp 
the fearful tee-cliffs of the nost ade of Merunt Rohgon tether unsuccess fn] attempt ter climh 
the meuntain in wood, Leaving their cum of teeline, for 14 heure ey fonghe their way op 


thos* treacheroie walla-of ier sink!) constant dingere freon lihhdenw crevasses unal rearing 
ovalurnehes, Tat only attained analtitile of puzoo feet Photo ber ev George nooney, 
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THE NATIONAL GEOGRAPHIC SOCIETY 
RESEARGHES IN ALASKA 


By Lawrence Magis 


LEADER oF THK National GEOGRAPHIC SOCIETY'S TgTo 
ExPrmiTion TO ALASKA 


The Research Committee af the National Geographic Society has made ai 
ufprepriation af £3,000 fron the rescarcit fund fo continue he studies of tie 
osha glaciers which were-conducted by the Society om Toog and tate, The wark 
tis year ix im charge of Prof. Ralph S. Tarr, of Cornell University, and Prof. 

i” 


haverence Martin, of tlh 


University of Wikeonsin, These gentlemen were alco 


in chuirge of the work in rong, but ta foro Professor Farr had engagements in 
Europe, 0 that the entire work of that sinner rested upon Professor Martin, 
An account of the National Geoyraphic Societys tgoy expedition to Alaska wins 
printed in the Janwaory, 1910, numtcr of the Nation M, GenoRariit MAGAZINE, 


CRING. the summer af 10 
) nearly four months were devoted 
7 ton continuation of the gheter 


studies commenced in rod under the di- 
rection of the Research Committee of the 
National Geographic Society. Thm fir- 
tinate that this fund is avatiohle just at 
the time when unesial activity of gla- 
ciers i Alasku is in progress, The gla- 
ciers are now se active that it is: perhaps 
the opportunity of a century of more. 
The field! mvestigated in 1910 ‘Was 
Prince William Senne, Gut a two weeks’ 
visit was made to Yakutat Bay in june 


ta record the latest news Fron the on- 


usially interesting active placiers there, 
anda fortnight at the end of the season 
was devoted to the glacters Of the lower 
(Oise River. 

The party consisted of seven) mien— 
the author: W. 8, Lewis, of the US. 
Geological Survey, tepagmupier; He 
Mean and FLEE. Wiltoms. af the niver- 
sitv of Wiseemsin, the fornier taking 
chatiee of the sounding and weather rec- 
ords, the latter acting as todman: E. A, 
Conor and R, F. Byers, of the Univer- 
sity of Washington, respectively heat 
engineer ant photegrapher, and a |apa- 
iese cook, PF. MM. ONeill, of Mempihrs, 
Teimessee, was also ctnployed as-enpineer 
the latter part of the season, We started 
May 28 and were gone until Sept. 23. 

One of the large placiers in Yakutat 
Tay, the Nonatak, had changed a great 


deal since the vear before, It had ad- 
anced decidedly, different parts of its 
fromt having came out Foo to 1,000 feet 
cy tee fume 17, TQto. From 18oc to 1ag 
the Nunatak Glocier receded steadhly, 
goiig buck over two tiles and a half iil 
this tome. We had anteypatec that it 
would eventually adeunee, however, as 
wis predicted in the Navriosan Cece 
ckarnic Macazixk for fanuary, 1910, 
wl the forward movement commenced 
between [ily 6, rong. and June, iio, 
This was due to the aceessiom of ut- 
visually large quantities of snow to the 
reservoirs of this ghicier by avalanches 
during the 26 diva of severe earthquakes 
of September, 1800. | . 
The Nunatak was the ninth glacter m 
the Yakutat Hay region to respond since 
iS) to this new cause for placier ad- 
vanes in modntain regions Their re- 
suunaes have come aftera certain delay, 
dependent in part upon the length of the 
glacier, as the accormpansing tible shows. 





| —- 
leatline | Tio, es ' | Length af 
telnchet, | Date of aibvance | so ta 
CT LL hl) ey ‘AFter gg and = | oor 9 aniles, 
hefoee bons 
Cramton elicier Ty | Jor @ tiles. 
hd) 1 hot Or 7 mile 
Attewieliy ....__- sic pag, of fi oilen. 
Vurlegnted 2. Dee to mnies 
Miri  _ c. ios to miles. * 
Hidde .__ i tivo or F ior i= pkies, 
a ' ym 17.07 05 ten lbem 
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GLACIER RESPONDING 


The retreat of Nunatak Gloeber (rer 


chore 


ijos i 
J ne, 


The second of these clacers, which ts 
a mall unnamed ite tonede helween 
Haenke ond [lubburd, was stagnant aril 
Heraine covered in (So0 and tos. and 
[ teae) wot learned ootil the writer 
mid that at was crevassed and aedlvane- 
INE In TOOT, gs f° phetagraph proves 
Cesides these nine, thee or oiore ot the 
amnaller elaciers probably advarced bhe- 
tween tec ancl gos, aitiel tite rede that 
ia Turner anid Hubbard ghicters have 
each dadoone of more minor meaivances; 
perhaps due ote the thrast from some 
responding tributary far back in the 
mountains. |lobhard (lacaer, which may 
be turer as long as Nunatak, began suet 
a iin cilvanee m room, luk i tyro it 
had nat progressed very far, though the 
Weel part of the tee fremit hie come for- 
ward Goo feet and the Urevassed area of 
the east marcin had increased -slightly. 
CHher points «an the ice front had re- 
treated soo to rooo feet between 109 
and id, 

Lucian Glacter 
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whith whe elvarcirige 


Lie 


mypo; Phe 


Lene) 
to by Lawrence Martin 


fo) EARTHOUAKE 


fe to co. followed by otlvotiece (ec to i) 


so Tagddly io omg0g, bac perhaps nearly 


ceaaedd its titaal aetivity: at leat, wher 


we saw itm iqia it hod nit avetndden 
the Lucia nunatak, which it surrounded 
and nearly covered the year before, and 
no opreat abimdinee of mew streams 
emerged from tts. borders to Yakutat 
hiv. Piss, f am sorry te sav, was all 


we were tilde to determine about Laci 
(olacier, tor we were unable to vreit it 
aril see more because of the wrusual ire- 
jamin Yakutat Day m jine. rq¢ra; From 
whit we were able to <¢e of it from 4 
dtance with held plasses, Bowever, i 
was-apparently behaving as he other 
glaciers have when alfec ne "A the eurth- 
(nike avalanché supply. The advance 
was sudden. the transiormaton preat, 
atl the activity was sen over. This 
aeerns te be the case i Laci (locter. 














How great the advanee of Nunatal; 
Gilacter will be ts ampessthle tu predict 
At present, Tor this te the test great tidal 


glacier in Yakutat lav te advance 
the earthquakes. 
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non-tidal Hidden Glacter could move 
two miles under this. mipulse, however, 
the Nunatak Clacler might be expected 
to respon similarly, mialess (1) this 1 
only aominer thrast from some: tributary 
or 2) 
serie complication net previowisly oh 
served in studying glacial oscillations due 
to this few case, 


A THLAiTER THREATR SING A HAILWAY 
rene 


On the lawer Copper River ts Clolids 
(lacier, which is seriously threatening: to 
destroy a steel railway bridge ist COTTE 
pleted. ‘The rate Of glacter moth in 
Childs Glacter inéreased) durmge the wri 
Ler of 1k = Dor acy that part of the mar- 
gin of the glacier changed its forward 
movement from mothing to we and as 
nach: us eieht Teet a day. | 

This glacier, as the map shows (page 
$43). is the smallest of three great ice 
tongttes—Miles, Chikls, anek Allen ahi- 
clers—prajecting into the Copper River 
valley. Around these three the Copper 
River winds through a sactessinn of 
rapids and lake-like stretches. The Cups 
per River and Northwestern Bath way heres 
just Peery Tuklt beaten Childs and Miles 
Glaciers and din over 55% intles af the 
strmnant we oof Allen Glacier, Childs 
Glacier is 10 to 62 miles long, nat cuch 
aver a nile wile in the morniain valley, 
buat it witens to over three rites AE Crip 
per River vallew 

Jts front is 4: preapitomus whie wall 
250 to 200 feet lugh, and 1 swept at the 
base by Copper River, Hew oo «mall 
section of the frontoaf Childs Cilacter 
compares with the Capital building at 
Washington is shown in the photograph 
on page sao. The map on page 543 
cumpares Childs Glacier graphically with 
the Nisqually Glacier, une of the largest 
ie tongucs On Mount Rainier, and Miles 
Glicter with four of the largest ancl best- 
known placters cf the Camidian Selkirks 
and the Glacier National Park in the 
Montana Revckies 

In August. ryog, Childs Glacter owas 
advancing at abenat its nortial rate—four 
feet aday at a yeant near the north side 
and perhaps six oor sever feet a. day in 


the tidal wonditien introduces 


ml 


midplicier: The melting and the many 
techergs discharged from the terminal, 
cliff at that time qust about Lalanced thas 
milyance, #0 that the front of the glacier 
remitted in about the same place. Near 
the north margm there was no pilvunee 
when we saw Clidds Glacier im tgoq, 
and probably there had been neune since 
1905 and perhaps nore to speak of sitee 
rBS4, though its relationship to the river 
had varied slightly during this periort. 
and slight crevassing had begun in 10h 
and 1oy where there was none in 15. 

Dunng: the winter an early spring of 
oy 1410, however, the glacier began to 
udvanee amore fapidly, buckling tip the 
ite of the frozen river. In Jute, rono, 
the ite front lial miewed forward from 
(a0 te C225 feet. narrowing the river 
ten Goo or 500 feet. 

Every tine the ice clit was sufficiently. 
undercut Wy the river, great masses of 
ice Would cascade down the from, rais- 
Ing a pigaotic wave in the river, People 
in Alaska speak of the discharge from 
the front of Chithds Glacter as “slough- 
rip OA “slongh” has alwais raised 
waves in Copper River. making. tt dan- 
gers to shoot the mpid4 in, front of 
Childs Glacter ina Deiat, or to line a boat 
up the opposite bank: but im the spring 
of rio the conditions were aceentiated 
by the advance of the glacier and the 
pushing of the tiver castward 
— Ditring the pilvance the waves washed 
upoover a hank = to 25 feet height and 
tisherl back foo of 200 feet into the 
alder thicket, lee blocks up to 10 tons 
m oweeht were thrown in| among the 
trees. Stones a fiat or two in diameter 
were hurled inte: the thicket. Alders m 
tooTr mehes i vtarneter were stripped 
oF leaves and bark and bent backward 
or broken off short, of uprooted or 
buried beneath the gravel and boulders 
nnd. macerated trunks of other trees. 

The river bank. which was cot bavi 
sate in the preceding vear, was in tq1o 
being fanly eaten up by the iceberg 
waves: which crossed the river, so to Go 
feet by actual measurement having been 
removed along the bank of the stream 
facing the glacier. 
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lhete te Lewrenmoe: Martin 
A SACALL (ORTON OF Tae FRONT OF MELLES et ‘LER, FROST THE UTE ON CMPPER 
Vin & NORTHWESTERN ATE WAY, COMPARED GRAPITICA! LY WYTHE “Dae 
OTE LASALLE, IN CHICAGO, WEICIT Fs 310 FEET TH 


Late m Avieust, 19ro, when the wives 
Were Tint as powertul as: they had been 
carer in the eevittier, the largest ne fall, 
or slough, fram Childs Olader which | 
aw FET river wath 
lightning rapidity CALS he water te 
slash up oiover the 15 /or 20 foot hank: 
near where | steed, ati) hack oo short de 


a Ware acrosa the 


tarice ink the forest. le ut course toe 
lighest direct! Qpypenaite tie ge fall, tlie 


height Of the wave oq the honk decreas 
Ing both ap and ihawn stream. Six oar 
ASVEr TE-wiVves in Shiccessicrn) splashed 
far upethe river hank, the first one visthly 
runnin LIpStremrt airainst ah eter tar 
nie mile an hour current. [{ vrs Cen 


= 
E 


la see how the larger waves cluring: the 
first purt of the suminer were able to 


vit lack the over hank. so easily 


Near the north mareim «ef thi acer 
Gh easily acerssible portion ut the ice 





Tront whieh ects opon-a nearly-tlat out- 


iy! 


wash plain of glacial gravels, overgrown 
with alder sn] otic) trees Bo to 
moo Vers ole Here the elicier was 
neerly without omotion from 190% to 
rep, atid probably for sornw years be 


Atrial | =iittths tread bern pat 
row open the stagnant icv margin. This 
rairt of the acter dilvance! tS 
Pie Teed efor Pret to, te, and ee. 
The rate of 


rate, i | tligat 


| fis 


tit reidnies ip ti | lotion - 3. 








MW keen baer Adwaiee, in feet, Rate per claw, in feed 
Dates of ob4ervaltons. wal ea, OR Po 

avn Fastest. | Average Fastest, Averiigee. 
June io to-July ag is iG i274 PK ne ay 
Juiy +9 to Atpust 6... 0... “ i 2 sae ah 
Alpgust 6 to Auprst gr,, é st iy oe $65 
ANTUst IT to Aneust 17... A 3} 4 45 66 
Agittest iF to AL tp yal =)" Bae iss 3 14 3.3 5.29 
Aupitet 29 to Septeober 14 3] a7 or 176 Laie 
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MAP COMPAMING 41245 OF COPPER RIVER GLACIIRS WITH GLACTENS TX THE ROCKY 
MOUNTAISS, STLEIRKS, (ND CASCADES OF THE UNTTEO STATES ASD CANADA 


Note that tie largest glaciers of the United States are in, the Chscades, where the Nin 
mally Glacter of Mumt Kalter excceds inv sire the Mackfowt Glaaer of the Glicur National 


uk, dt the Metana Reekies These aml the Mlecilewart and other ghoctere of the 


Caomnii- 


dian: Rockies and Seleirks ire movel amaller than the Alaska glacirs. 


alyance ts plenomenal, averaging two to 
eight feet a day, and especially remark- 
while for the elge of a glacier, wliere 
uvernent Is always slowest. The taik 
way engineers mae most of the surveys 
before we reached! Childs Glacier and 
ewe after We left, hut we tade stiple- 
mentary observations on a oomber of 
fav between their surveys, finding the 
fee Frott pdvancing at rates dtermediate 
hetween these shown on the maps, “Phe 
rates we day are shown in the table an 
preceding page 7 

The rates of average minvernent show 
variations in velocity, with two maxima ; 
the fastest rovements show a very rapid 
increase in tate of advance to the maxi- 
mun, between Augist (aml 1, and art 
undstlly mepil decrease again, This ts 
one of the most rapidly increasing and 


decreasing senes of glacier movement 
wet Mapped, 

lt waton rare opportunity to see the 
visible forward movement of Childs Gla- 
cer inte the fatest, A series at lobes ele- 
veloped, thoneh some of them: were not 
persistent, and at tie ends ot these lobes 
the day-te-ilay chinges were most pro- 
nounced, [eet blocks were <liding down 
the frontal slope, some of them beng 
rolled many fet tite the forest: trees 
were overtumed, tart and pross were 
gloughed up-amd carried on the ice of the 
shicten, 

Yet one saw ond heard litth of a spec- 
tacnlor nature: while traversing the ice 
front. Jt was an. irresistible. steady 
moaverent, but slow, as the maovernent of 
the hour hand ofa clock 1s slow. As um- 
pressive as anything was to fitid tons of 


| | | i 1 5 | ka Var i ril 1 J 1 ‘ i i ; Pee j 
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ive Testing where one stodd to take a pliwo- 


tomraph the day before, or to find some 


fehme tins 


areit tree, Too vers old, prone Gn thi 
ero with the bott beneath the placier. 
where the dav before (he tree was p- 
rei with the jee just towechins it or with 
room to fo letween the glacier and tree 

ir rule ic] Pre nea in miiteracer 


luring the stimiver Was not determined 


FEDeCI 


Mee 


hit rooawould not be naprobatite, | udleriraye 
wy brain Che rite wl ol nerth THAT ET arid 


from rates at interyals across other ela 
— ] oe Eo a i 
ark pers that ligwe ea aed | measure cr tl 
wie at least atx tines the tate i 19od, of 
ree aft a giged ; cla ariel ba 4 fri ihe at Piuiie "| 
. Lary tT reiciha ii] ae i i TLe vet i| m r} iT 
F | | «| ta ‘ 
= advance as. tar dure the simmcr a the 
= orth marvin dul, an! between lone to 
= ffi) Avot oF on reirented 450 Teer 
re js mapa Ati 1st il Thi ee bo i? ie re- 
- treated 65 Jeet more, his retreat was 
Fi , ‘a7 a paiinge L ri 
L. Liga cal Lie he | ln meet i wan Pia rel Ls 
= poeh brie mitt sirewrige ls mc it Seemed! 
2 A Ay nn (weoerranl i = Ted i 
te! = Ne ition Oa = See 
= - waite hem # F 
w tartv tink Ute Trerreat wat ot be 10 a 


cessation af advance, Get wholly to un 
~ ilercutting by the Copper River, whiel 
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- Tose qvercsix feet hetween Jiume ond An- 
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Tivet mas Th eh filer Wa rote rit mii 
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What Childs (lamer t= dp- 
ing thie ver is Of the greatest 
intercat. Tt) may comune to ad- 
vanee..or the diminishing. rate 
of asvwiance on the north nurgin 
after August to may sturprest 
that the strotiwest advance is 
ever, Lf geltntice continues, 
will the elacter move ap to and 
destroy the molway bridge, 
which monk t.475 feet distant 
from the nerth margin, or will 
it step beiore getting there? 
The bridge cast $1,.j00,000 gid 
i tne kev to the San.oon.000 
railway to the copper mines, 

ft s6 absolutely certain tm 
mo corps of engineers living 
cond anve the bridge ani) rail- 
way if the ol te fos destined 
to advance thai far. We hove 
seen Alden (lacier, am Yaku- 
int Gav. advance two miles. 
or over 1,000 feet, and: bury 
no bench mark near the former 
terminus beneath too feet af 
ice, antl Haenke Glearer arct- 
Vatee Over 5.000 feet m less 
than ro menths: 

Cin Awgust af the tailwav 
wast about 4.500 feet from the 
middie ot the giacier, which 
wothd enutie have advanced 
thit dhittance between Mav ariel 
Wetober, tf it is moving at the 
Tite of so Teel a day. Ef its 
front hail mot been swept by 
Copper River the rapidly miow- 
ing middle of the glacier would 
pretty surely linve advanced 
thie distance, while the more 
dawly mwying maircin was ad- 
ranecing the observed 1700+ 
[Son feet, at the rate which 
increased from practically zero 
in iqey tll it reached two to 
éiolnt feet a tiny it) THT, 

lf the river had not had its 
nomial summer tise of six feet 
or more the middle of the 
BElacter would surely have ad- 
vanced a good part of this dis- 
tance, a8 it cid advance 1,225 
fect before the rise came. ane 
as it may do this fall and win- 
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THE ADVARCISG TERMINUS OF CULTS GLACTER, SEAR THE NORTIT ENCE, I AVEUST, 
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weak. Tt iscevicent. therefore. that the Ton Qaiacer, This we tongue, west ot 
preservadiii of the railway bridge i due Valder, is three to ber niles wile tind 
to the tiver: the very thing which wecess1- og miles tr mere in length. Tt las twe 
tates the Grice tidal trots. separated by Fleather [s! 

lt wall be mestainteresting to see rh the ane, iponm which the mdidle of- the pla 
wihvoice conmtinies during the low-water cie¢ terminates. bt Tad its last important 
stage frome tietoher, 1910, to Atay, it dyvance abot t8a2, a= tetemmimer th 
with radial forcing of the river east- GG. KL Gilbert im 18a), and beean thi 
ward. the carne hock OG! the river lank present. advice doting or: post betor 
In the vnoanenittiated erayels, the ater he Bn ‘This bras pt PTesaet] ci Tolliws; 
ference with «treum Hew ad mehberrs is isbeepvedl hey Pref LT S. Giront and 
discharge fromm Miles Glacter, ancl many the Satonal leeoerapliac Soctety’s roo 
arcesaary plieenten cu peels 

Grinnell (ikeeer, o smaller ice tonpeire \fter uly, 10s, tee Paty &5, 1608) arb 


Worthy wr 4 fenteks, fale Pheesit ft Ad VANCe WHEE, ICM) rcet 


letwcen oy am! i970 fuly 65, 1S, to Pume 24. 1609, all- 
Wainer. 280 feet. 

Tine 24. 1909, to Auwpyst 23, Iggy, 
hvac, TO beet 


cn unuisially large oonmber of placwrs These observations are on Heather 
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PEE ATWANCIN 
[Oi WILLEN 
,-a- PERT A DAY: 
The bw eer Vues rcjcep, girved | torte 
INTO, when the Sr tery & TOTS cx pedi tor 
retumpes|) to the fa ett, the mand we clit 
Lik Columbia C eleieiet Wits] ait t] it lari! 
Lever oo feet, the advance 
135 feet 
lo Septeinber 5 the advance 


+4 i 


liar] aeiw a wi 
npen the chon beng alent 
Fram July 4 
at the sme 

Colombe «placer 
contrast with Clolds 
mithe Cinhls mereasing 
feet to Roo 
again to7 fom! aday, nllin fear nienths, 
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mont whe tea feel 
Pris A nyleresting 
rute of adlvatece 
Ifrun 2. 
feet cowl 
| ‘ i j ; 
While the (Cmumian his iicnca sed 
its tate of mihon for tw 


tot adny im it fm 21 


veure from 4 
feeb dav in 
biphi’s 

The phenomena accompanying this ai: 
Vaore dunnge the summer of Were 
of grent Phe glacier was aul 
Wiicing into forests ai its borders and 
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LTH Mabare which 
had grown uncdeturbed fora century ar 
Tnore, the advance having execeded the 
PO PLT atny, 

A whole prove on the west edoe of 
Leather Leland Was averturmert het vy Cen 
rece) oral tir last Visit, in 
practin{l\ PE Th De eerie ae 
Was: tnt overtumed of jeaning 
Peat bogs were rolled up in great bol- 
sters five or six fect high. Isolated-trees 
in the peat were pushed forvoard a hun 
dred teet or more without being over- 
turned 4 push Morte 15 bs Tae. 
hig the toe from, the rminterial 
bent. variably, bexth gravel. wlacial till 
Tid) flows, predat aw) macenited 
heaps of tree tromks and rages. In the 
bay east of Meather: Island marine de- 
posits with shells are being pushed Wp 
obave sen-level 

On the east margin of the glaciet a 
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Inke was formed where there was only 
ainarginal stream tn ig, At the out- 
let of this lake the torf covering the 
flactal deposits. which were beme pushed 
forward by the advancing glicier, was 
gashed with irregular cracks where the 


former covering of the sor had proved 


tay small te fit the bulging hil Berween 
Jone wich eptember, rio, when we re- 
visihed! Cealiinhia Glacier, the waterfall at 
the kiwer end of this Inke was ent hack, 
the Inke level was lowered o litthe, and 
the streani-cotrse shifted. 

As ot Child« Glacier, the odvance was 
net specticular, an) noises were absent. 
One could clumber all over the advane- 
ing margin of the plicier, From one 
day to the next, however, we saw pereat 
changes, as whets a yuert of the ice front 
was sever feet from a blazed tree on 
July 6 and touched the tree on July.9, 

From july to September the changes 
were far more noticeable, the moat spec- 
tacular transformation being the decrease 
in heioht of a portion of the ghicier from 
about Go feet to less than 15 feet, while 
ts mmirgin in ithe sime pluce widvanced. 
If this was due to melting it was at the 
Tite of nine inches a day, taken off by 
vertical ablation. The measured rates 
of surface nielting on wther pliciers in 
Alaska are one, two, four. and seven 
uches a dav, all on. retreating. glaciers, 
As the terminus of the placier was ad- 
vancing, we think it probable that there 
mav have been a collapse of this portion 
of the glacier surface by the moving 
away of the tee beneath—a phenome 
excevditiply supwestive of yiseotus: How- 
age. eat 

West cf Columbia: Glacier in Unakwik 
Inlet is: Meares GEaaer, the north, side ot 
which advanced shghtly between 1909 
and 1910, This the glacier which the 
Spanish explorer PFidalwo, in igo. called 
a volcano, because of the discharge of 
weberoe from below sea-level with thun- 
dering reports, Alive it tises Mount 
(iresvenor, named for the National Geo- 
grapple Societies Director and Editor. 

In the northwest corper of Prince 
William Sound is Port Wells, a broad 
ferd whose branches—College yor, 


Harriman Fiord, and Passage Canal— 
contin large glaciers, In College Frord 
seven gliciers were advancing sinmultane- 
oust Inmongta, bwe of them perhaps com- 
nencing in 1Geo, as dbserved by Grant, 


The Harvard, Yale, Radcliffe, Smith, 


Gryn Mawr, and Wellesley glaciers dis- 
at activities sitmlar te that of Childs. 
and Colimbia glaciers, after having heen. 


Stagnant for a long tine before, Yale 


Glacier had advanced 750 feet im all since 
iq, when it was studied by the [arr 
Tan expedition and mapped by Gannett, 
All these vlaciers were destroying ithe 
forests mt and upon their margins, and 
splinters of ice were ‘heing pushed for- 
wardl by faulting, as at Colombia Glacier. 

Narriman Glacier was the only one in 
the ord of that tame which was ad- 
vancing in gio, having come forward 
300 feet since 1899. In Blackstone Tay, 
a branch of Passage Canal, several of the 
glaciers ate advancing. 

RETREATING GLACIERS: 

Below Mount Gantett in’ Harriman 
Fiard the Barry Glacier, which nearly 
separated that beady of water from, the 
sea in 18e0, when the Harriman ¢xpweli- 
tion discovered ancdexplored it, [etween 
Isa) and rio Barry Glacier retreated: 
about 345 miles, as is shown on! page 
550, where Gannett’s tap is reprodiced 
with the latest une. Approximately Goo 
feet of this retreat took place between 
Grants vist in igoy and ours a year 
later. Moraine-venecered ite was still 
present m to1q.on the site of the margi 
of the. glacier in By. over two miles 
from the present ice front, Surprise 
Glacier went back a mile and a quarter 
in this same periinl of ty yeurs.— 

Tiger Glaner. in fey Bay was short- 
ene] about sever tiles between ips, 
When Vaneouver’s lieutenant. Whidhey, 
mapped it: ad ovr visit in aogia, Not: 
only has the fori! been lengthened by 
his amount, hot the lev Bay glacier of 
(704 has teen dismembered into the 
Tiger, Chena, and Princeton glaciers. 
Valdez and Shoup elaciers bad retreated 
shghitly since 1909; Nellie Juan (Flacier 
was little changed Many other glaciers 


THE NATIONAL 


Bay " , 
Fi 


sey 


if a 


rhe 
Sar 


a 
Lael 
at 
= = 


i: 
at 


FRONT OF COW MALA CACTI ER LS Popo, 


COM IT AMET? © 


GEOGRAPHIC MAGAZINE 





HEMT PNA RE TILL 


MOATT MEST 


The tee plonicte, rising over 200 feet sbove the bose, fell ob few minites after thie picture wis 


taken, Phote ts 
had retreated small amounts since visited 
by carlicor parties, nol a oumber seemed 
tri have mininiare!] thew (SI DHOELS. 


HEASOAS FOR Oa8CTULATIONS OF OA, 0 TERS 


Lt ts tet pertectly clear why these gla. 
ciers in Prince Wilhim Sond anil on 
Copper River are escmating—aome ad- 
Vincing ant) some retreating. (NM corps 
the funchimerntal eaiise is mvalyed with 
snow supply god with rate of melting as 
determined jy temperature. Climatic 
records are sy inex nprlete that we err 
settle this siodana Cin the other hand, 
it 18 io estlile 
glacier or erp of ice fonenes might 
hay e been increased by avaloneching: cur: 
img earthqomakes, 1s 1s the case in Yakt- 
int ERY. 





he stow supiply ct any 


rather than by increase of pre- 


Lawrence Afurtin 


pitation. These Mrince Willam Sound 
an Copper Kiver glaciers ire outside 
the vote atfectedd by reat avalanching 
dunng the Wakutat Hay earthquakes ct 
September, -Ayo. though the advance of 
lia Perouse (ataier oiay possibly he due 
fir that <etmic istsrtice There are 
TELL other ex rt hepa ke s heapever, whine 
cngms were in or near othe region of 
tliese advancing glacérs. and ate such m 


Ccteber, (900, woe of conewlerable in- 
Teieeil ¥ 
The Yakitta: Hay glactkre which have 


a far advance os a result of the corth- 
quakes, including Nunatak Glocer, im 
iia, are of varinhle sizes and have re- 
apeumed in order of size, the smaller 
ones first. These advancing glaciers in 
Prince Williarn Sound are also of vari- 


RESEARCHES IN ALASKA no 
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Vahlez, scetn fo have begun to advanee. matic variations or to earthquakes, and 





in 1goo7- 08, betore the smaller ones of then walt tocsee whether the other ela 
(: hh ge iy TH, where s1 Yen We Phonics (1ETs, Tew Fetrencng <a| i vance “nL | 
the large Vale and /larward. and the -whether thow now advancing behave as 
smiilier Wellesley, Vassar, and others hove the Colomtua Glacier idl cerhiim 
tll began te advance bopether in iggy io, advancing glaciers in the Alps, suppest 
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toy, arn hack te po tithes in boo, snp- 
: P ‘ ‘ i ren 14 nee 4 
pons this byewthesa, though we do ne aries Fee vie 
q 1 i Pt | lil ES 
feel at -all sire that the tmerease was : 
| 1 | = i ill iz Pe H . 
more than lees), for sich prest viri- | studied the norevions history of a 
" ie 1 ‘ 1 Lon ial ; ee an tor Wa oo Sate ees? iE 
Hone are canimon a Alesky al ate) 6 grouno af (elaciers in Marraman Fieri 


wally not widespread carefully, asd it furnishes clear evidence 
The anky sntistictory course for the fotwo previa periods of advance, The 


oresent is to pscribe the grea PW Rene best evidence comes fram the Barry, 
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Serpentine, Tobogrrar, ined 
Saker lagers, all of winch 
ire mew rebreating 

Around the termmnt ane 
lower borders: of a number 
of the Prince William Sond 
glaciers are corspicnous burr 
ren zones, where the glaciers 
have melted back from ther 
hirthest recent alvance. There 
was sich a. terren zone aro 
Colonia Ghicter inaBoy when 
Cilbert visited it, at before 
nog mest of this: barren zone 
was Gvertmdiden by the acl 
waite placer, andl in g1e it 
wis all covered, a8 were parts 
or all of the barren gones beor- 
Herme the College PFiord ola- 
cers in 199 and toog, [nn 
Harriman Pion these lerren 
cones are still present nenr 
tnost of the glaciers. Mv first 
Impression wae that the ad- 
vances preceding the retreats 
Hit exposed these barren 
tones Were simchromtis, atl 
That an exmnnnoation of the 
as of sliibs that had sprung 
ph in the barren zones would 
reveal the approximate dnte 
at whieh the Inet advance of 
these glaciers had taken place, 

serpentine thlacier wis 
stidiee first, ane to its Iwirren 
zone the sattererd williws, 
tlders, and apices were none 
of them more than 2> yeurs 
old. An earlier moraine iat 
stile this had trees up. to q3 
Years Of. ape. Haker Glarter, 
jWSl south of Serpentine, had 
aontarly hurret miner moraine 
with shrubs 18 vears old, ani 
amore thickly: forested outer 
monine with spruces up to 
(io vetre le], Tobopgan (ha 
mer, near by, has: 2n-yeor-old 
shrtibs on the last tmoariine of 
its barren xen one ecnifers 
of PLE year growth on An 
Gider crane, 

Alany trees were cut down 
in determining these ages, the 
oldest ones being citer! here. 
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At the borders of these older deposits 
there are usually moraine ridges, beyond 
which is thick-set, mature forest with 
trees from 100 to 225 years or more 
of age. Barry Glacter is bordered by a 
horren cone with the oldest <hrubs only 
r vears old, and there aire not two belts, 
but ene. outside which a: very perfect 
push-moraine rilge on each side of the 
placier separates the barren zone trom 
the thick forest. 

[ had found. therefore, that the ad- 
vances were not aynclrremots, ar) that in 
three case's the tour the phpcer 
had advanced twice, for it is hardly con- 
eeivable that each glacier stood at the 
inner moraine while the shrubs grew for 
éo, 6f, and o2 years, The data for the 
last of these two advanees may be ar- 
ranged as follows, suggesting glacnl 
maxima in the years shown in the right 
hanl column, tf we assume that retreat 
began as soon as the glaciil maximum 
was retiched in each case: 


mol of 





TERMINAL DCE CASCADE GF CHENRGA GLACIER, 
FEET HIGH, COMPARED GRAPHICALLY 
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| Age of treed 
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Serpentiipe. ss... 2.. 24]: 27 FORTE: mos 
Fobopyrart......- | 20 years. 1ssy 
Baker, ...eeee es 1h year IBGE 
Piarewv.. ea4s i TT. Veurn..., 1 5oF 


There are no keewn visits of white 
men hy which to check any of these 
dates, except in the case of the Barry 
Glacier, which had retreated siochtly 
from the edge of the barren sone when 
the Harriman expedition visited it in 
ray. In 898 seme anny officers saw it 
from a distanee aul the ailvance bad al- 
ready taken place, bat they were not near 
enough to sce whether tt was-still ad- 
Vanicine. 

This group of ailvaneces, 11-27 years 
apo, may possibly be due either ta ch- 
matic variations or to. earthquake ava- 
lanches, If it was the former, we mitist 
explain why all these glaciers, which are 
fed from adjpoming snow-fields, cid not 
advance approximately together mstead 
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THE TERMINAL ICE CLIFF OF HARVARD CLACTER, 
COSIPARED (Sh HEIGHT WITW Tile 

Tun: CUT. WHITH Is 


COLLEGE FIER, a) FEET 
Lik BOW NINTOING, SEW 
SB FERT Hii 


HIGH, 


of thr mer iL petiod iif ate Vears 2 lot we 
know. ten littl about. the srzes, 
atte & licwy ie : cit the arnvw-felils lei rile this 
as a valu Ghpection, 


with the Toborsan Glacter stil] later. 
The absence of acrecorl for Bartw Cla- 
rier stirests that the 1898) maximum 
went bevond thts carlter one anil ce- 
f earthywake avalanching is thought stroyed the records of tt, at Columbia 
tw have caused the advances, we see the = Olacier has now destroyeil practically all 
likeness to the Vakutat Boy-glaciers at the evilence of the PTDL TENN, 


shapes, 





aoa 


once, for Lary Crlacter lnnger than whieh wae plamly virethte From, Rog to 
eT MPT ETT an Baker than Tokorpat., mc, The only sate cotcheion regarel- 


The twa last are shorter tari Serpent ine, ing the two sects OL mivances, 11-27 ariel 


bit have very different grads There 
wae 4 severe carthynake in 180, anil the 
advances shaw an apparent tine relation 
ship to thie that warrant= tee retention ot 
this hypothesis-as possible, Tt wereld be 
rst co iaahite ifowe koew whether these 
wivanees were abrupt, like the earth 
stintulated Wakitat Gay advances, 
or nt, art how Jong they lasted 

In the case of the gromp of still carher 
scvanees, the short Baker (Oslacter mcd- 
vanced before the longer Scr preteen, 


Heya 
qe 


as ihe 4 
variaile énned|, 


=.) 10, Years ago, te that the progressive 

development of advances. in adjacent 
gliciers. Of several simes thie 
possiatity of an ecarthyumke origm, just 
ynichronens advance of tie sever. 
contiguous, College Fiord 
racers in 1gio sugpests the possalulity 
Of ehimatic origi. 
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The map reproduced on page §99 il- 
linstrates the results of a Seaeat ‘lay’ 5 
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te valleys, and had located an trnicharted 
rock and made a 22-mile longitudinal sec- 
tort sma tv woncler- 
ful glocialls curred 
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as near the tron: ae the several hiree 
Hilal glaciers: studied as we dare] ven- 
ture in our lamich, varie! from oo feet 
in the tise of Atertritian Glacier to. 62h, 
noo, and 555 fect near Harvard, Colun 
Dita, ane) Simithk glaciers, meepedctively 
Ths shows that none of these wlocier 
ends could be afloat, for th vests 20 


s00-font ice clit, if flo iting. soled Tey 
SX OF seven titres that de [ th helen erat | 
level, ancl im thi part «ot the 
hor! near the glacier deep enough 

We made many other longitudinal arid 
croas-sections of mlets in Prince Wrlliam 
Swtiiil aril Wakitat Ubav, fridinge therm all 
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ry 


RESEARCHES [XN ALASKA 


af such form as to support cur 
belief that all these fords have 
been chiefly widened and reep 
ened by glacial erosion, The 
cobavirine topagmiphy in cach 
case was not greatly different 
from that above sea-level. Sette 
rock basins were olsa eroded 
in the fiord bottoms, but these 
and the sulimerger! moraines are 
hard te distinguish by soundings 
ailevae. - 

Miny other submerged hung- 
ing valleys were discovered in 
soundings, as Granite Cove and 
the channel east af Meather 
Tsk, near Columina Glacier: 
Siwash Ray, m Unakwik Inlet; 
Yule Arm of College Fiord;: the 
cave near Tebenkof Glacter, 
Hlackstone Hay; the cove of 
Serpentine Glicier, in. llarrimnan 
Piord: Nunatak Fiord, Seal Gay, 
and the channel cast of Maenke 
Island, in Vakutat Bay, anid 
many Others. 

The submetged moraines which 
we Tound were of three types. 
‘The first type is the moraine 
bar, rising nearly to oor jist 
aleve sea-level, and like the fa- 
miliar sand bar or pair of spits, 
except that it i made up of 
angttlar strinted houlders of vari- 
cus sizes instead of pebbles and 
samt, 1 differs Tram the reces- 
sional rmwriine on the lined, tox, 
in having mast of the clay in ils 
till washed away by the tides. 
Sich moraine bars are found: in 
eibadia Inlet andl Hlackstone 
ay. 

The second type of morames 
is partly revealed without soanid- 
ing and may be deeply sul- 
merged in the mmddle, hut with 
nonnal sand pits -growmg mpon the mo- 
raines near shore, as at the mouths of 
College Fiord and Marry Arm. These 
moraines may also have their position 
sugeested by irregular shoals or by the 
stranding of icebergs, as on the asttes 
where Barry and Nunatak ghiciers steod 
im TSC). 





MAP SHOWING SOUNDINGS IN TORT WELLS, PRINCE 


WILLIAM Sits 


Thwstriting a typical day's work jn the study of aob- 


matte topography (sce page 998) 

The third type of submerged meraine 
is entirely unsuspected wnt] revealed by 
sounding. as in Coflege TFiord, oppesite 
Smith and Bivna Mawr vlacers Tt was 
gratifying to fied such a. submerged mo- 
raine in lower Russell Fiord in 1910 ex- 
actly where we had previously postulated 
a halt of the ice beeause of overridden 


G0 


tlacial deposits to the north and aban- 
domed glacial Jake shore ines to. the 
south, . 

The nature of the glacial deposits ac- 
cHmiulating: tow in shallow water i ¢asy 
to-see, as in Russell Fiord, near Vakutat, 
where the sams aml clays of Hidden 
(rlacter delin have grown forward 1600 
feet between thy ancl rio, andl in: Har- 
rnin Mord, where one can land at low 
tide on the il and boulder moraine 
Shoals which were being built by Barry 
Clacer only ii vears ago, when the Har- 
finan expedition was here. In more 
profound depths we know less about 
these deposits, except that they must be 
moastly muds an) clivs in these deep 
waters, with seattere stones dropped by 
Hiating iceberes. There are many other 
Wustrations of each of the glacil fea- 
tires cried! abave, bot the ones ientionel! 
here must. suffice ais samples until the 
complete book on our @kictal studies is 
published, 

TH GLACTERS AVE-REMNANTS CF GANT 
PRRDEC ESSuus 


In Prince Wiliam Sound a few points 
stud! omt clearly in connection with the 
farmer great glaciers that flooded this 
atm of the sea when the existing glaciers 
were much more expanded [Tt ts clear 
that they filled the whele sound. ism 
up im the haces fords high above the 
level of the existing glaciers, perhaps 
4.000 feet above sea teva near Columbia 
Ghoeer and Port Wells, Ther did not 
cover allof Fiichinbroolk and Montagne 
islands, at the entrance of the scan, and 
these motutitamnows (sland are largely 
driftless, a3 we prowedl by observations 
there, and formerly roe ps nunataks 
through a piedmont ghicier that extended 
nit a Matvepinn Glicher dows pow, and 
probably reached! Middleton (stand. 35 
niles offshore, ending in the Puctie with 
W great tidal te front similar to the great 
snow barriers of the Antarctic region, 

The existing glaciers pte shrunken 
remnants of ther great predecessors, 
and are largest near the highest: moun- 
lains am] greatest snuwfields and very 
ama!) in the lower regions, as on Knight 
and Montague islands, 
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The expanded glaciers eroded deeply, 
rounding the overnidden islands in the 
north part and sculpturing the whole 
sound, which 15 1,500 to 2400 feet deep 
in some of the ime stretches and 1,200 
to 1,900. feet deep tn Hinchinbrook en- 
trance, where the ice was constricted 
and moved rapidly, while the adjacent 
sea bottom of the Pacific is shallow, 200 
to 300 feet, for over so miles offshore. 
Glacial depasits above sea-level sre thin 
and seattered in Prince William Sound. 
The great work of the ice was erosion, 
with deposition mainly offshore Dense 
mature forests extern! up clise to the 
present ite Fronts, ancl there las been ne 
episode of recent TCA ex purty Hon of rla- 
cers, as mm Yakutat Hay, though minor 
oscillations have, and still are, taking 
place. 

The Copper River glaciers were also 
greatly expanded in the past anil rmocdi- 
fical the valley profaundly. Thete is rea- 
Ort for thinkerrige that the former grea! 
flacters of the Wrangell Mountains and 
Alaska Range did not find an’ outlet 
thiwn this valley, though much of the 
dtatnage may have cotne this way. Mr. 
Alited H. Brooks, of the Geoleicaul Sur- 
vey, had called my attention te peceliari- 
ties of this drainage, and | am inclined 
to think, after a brief journey up the 
Copper River to the mouth of the Chit- 
na, that the present course of (Copper 
River actess the Chugach coast range is 
entirely due to glacial modifications in a 
way to be explutied in the fottheaming 
ook. 

The tlacier studies in iio carry the 
previews researches hv the National Geo. 
yraphic Seéciety much farther than in 
1900, supplementing the faets already 
established in Yalkartat Bay, and their 
interpretation, ane avtelinge new data of 
considerable importance in glacialogy, 
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ect, Withers, tin) Corser, of the Katalla Com 
ne, ath Messrs, Murchrson, Shields, und 
Whiting. of M. J, Mener’s force; to Mr. John 
Tinlton, of Cordova: to Mesere Lathrop, Peter: 
aon, Crawfonl!, and Camicia, of Valder: to 
Rey, Air. Rasmuseon, and Messrs feasley, 
Sms, Nolinson, Menner, and (irny, of 
Yakutat: to Captain MacGilvary and Mr. In- 
Hs, oF the weanihip Aerio, aricl Missare 
farlier and Miocgreper, af the steamship Pore 
ind: te the mine epersiura qt Touche: to 
Professers Landes antl Meare, of the Univer. 
sity of Washimeton: Messer] Janome, of Srat- 
tle, ane BL OP, Torr, of Toectinns Prof: US, 
Grunt, of Northwestern University: Prof, fh. & 
Tarr, of Conrcll University, and many ather= 


THE WONDERS OF THE MOSI-OA-TUNGA: 
THE FALLS OF THE ZAMBESI 


By Louris Livincsron Seaman, M.D, 


the great basin of the Konge by a 

- low range of motrtains, whose de- 
clivities point toward the Indian Ocean 
and which half a century ago was. a 
veritable term incogtita, lies a scene of 
wonder and radiant beayty that is des- 
tinedl to beccrne the Mecow of the globe- 
trotter, the geologist, the artist, and the 
poet who seeks inspiration from com- 
munton with the romantic, the pictur- 
esque, and the beautiful in nature. 

Qhily within a few vears has this spot 
been aeeessible to the traveler without 
tiresome treks by bull-cart or saddle 
through a country of dist and desert: 
but modern engineering has brought its 
prodigality of splendors almest to the 
doorstep of the visitor, as three days of 
comparative comfort by rail from Cape 
Town, or an etl time from Meira, an 
the east eoaet, lands one amid tts unsur- 
passed plorics. 


| NA far-away land, separmted from 


And well indeed will the visitor be 
rewarded for his undertaking, for in that 
ennosity shop of the contment he will 
find a concentration of beauties and 
charm unrivaled by any scene hitherto 
witnessed by human eye, Here is the 
Grind Canvon of the Zimbesi, in its 
tropic setting; bere tm the natwe kraal, 
where the great Livingstone passed many 


‘wears in the laber that made his name o 


household word: and it was here, too, 
that le first saw the “Meespog-Tariga,” 
and beheld Victor Falls, a spectacle of 
wonderfal sublimity, a Triton feared by 
the savages, a marvel to the geologists, 
a source of energy coveted by the van- 
daliem of commerce, aticl an inspiration 
ahke to painter and poet 
Jt is tar and away the most romantic 
spot in the Thirk Continent, and consti- 
tutes the greatest attraction of the #am- 
hesi, from its source in the great divide 
of the mountains of the Kongo to where 
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it finally fades into the [Indian Ocean. 
The whole vast energy of nature-—all the 
roused atid slunibering elethents—secem 

to have combined im its productiun, for 
whens has the Almighty revealed His 
night and glory in more varied form or 
with greater procdigality of charm, 

It has been my good fortune to see the 
fuming waters of the Yellowstone, as 
they mashed ovet its precipice 210 feet 
to the Grand Canyon si 8 and lest 
thenselves amid the cathedral towers 
ani pic turesyiie aynres of sandstone and 
chrome, whese brilliant tints and yrtis- 
hic aidetr are the admiration of the 
world. In odt wonderful Viesemite T 
have gazed from the sdlizzy cliffs of El 
Capitan to where the Bridal Veil and 
Rainbow Falls dash into musty spray. 
half a mile below. At Niagara T have 
stood awestruck and dumb in contem: 
plation af the Almighty’s masterpiece. 

In the Hitnalayns, in aia in Swit- 
zerland and Lapland, in’ Alaska, in 
Uganda, at the Ripan Falls. and in South: 
America | have seen witerfalle of won- 
derful beauty and charm, and while the 
Zombesi lacks many of the individual 
features which make these great natural 
fittractions: unique in their beauty, it 
nevertheless possesses, mn its exquisite 
setting of etnerald and tropic luxuriance, 
its grottos and rain forests, its dancing 
cascades and raging cataracts, te roseate 
spriys and frolicking rainbows, a diver- 
sitv of charms surpassing. them all. 

Sa remote is this gem of nature from 
the beaten paths of the great world that 
no apology is made for inviting the 
reader ty share in a further description 
of tts beauty. 

From immemorial times on atmos- 

shere of mystery and superstition has 
Wing iver the Falls, so profound that 
Livingstone, who ciscovered thes int 
rss. had the greatest difficulty in per- 
suading his followers to accompany him, 
ae ther believed the region to be the 
home of monsters-and devils af destrac- 
tion. Vestiges of these traditions still 
exist, although the Cape to Cairo Rail- 
fond, which crosses the river less than 
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half a nvle below the Falls is rapidly 
dispelling them. 

(tir approach was made by rail from 
the [han Oeean at Lleira, near the 
mecetth wt the “anibess (that hoathed of 
micn-organisms, described by James 
Brice as the mest deadly in Africa), atid 
weress: the narrow belt of - ‘swamp mand 
jungle forming the muist; thence mp the 
mulal slope to the waleanic plateau that 
pote the ceal contment of Africa, 

By morning analtitude of nearly f,000 
feet was teacher, and a trensithon fron 
the execssive heat and moisture of the 
Jowinnds was experienced that wis most 


3 grateful and exhilarating, 


This section still abounds with ante- 
Jope, elephants, Hons, and other lange 
faine, which find exeellent cover in the 
fall elephant grass or the dense forests 
anit jungles, while in the fiver hipprs 
still pambol and flounder in ungainly 
herds amid the Heating islands of rank 
vegetation of Nile reeds and papyrus. 


With the altitude, however, came 
another and less: grateful change. The 


forests were no longer in evidence, bot 
in ther stead were vast arid, birdless 
plains, with parched and hungry vege- 
tation whose amemic and stunted growth 
hears wittess to the scarcity of motsture 
that se severely affects Rhodesia and the 

eat stretches of veldt far away to the 

Transvaal, 

Barly in the moming of the third day 
we were suddenly awakened by the 
guard and treated to a scene of beauty 
never to be forgotten, Seme 1a miles 
distant five enormous colymrns wif Vapor 
were shooting thetr roseate-tinted shaits 
lnmilreds of feet heavenwardl. while the 
faint roar of the Falls told ws the Musi- 
aa-Tanga—the smoke that sowmile—wnas 
te longer a mystery. 

Each moment increased the heauty and 
vividness of the: scene. With the first 
rvs of the rising sun came a picture of 
colar of wondrous loveliness, Delicate 
tints of violet, crimson, and beryl played 
through the mounting spray as it shot 
ligher and higher, ultimately disappear- 
ing aa virgin clouds in heaven, while the 


a 


ever-increasing thunders of the waters 
lent un adiled solemnity to the view. 

Hardly could we wait to reach our 
destination, so preat was our enthusiasm. 

put cur hopes were doomed to momen- 
tary disappointment, only to be. more 
than realized after a study of the en- 
vironinent; for, totwithatanding their 
magnitude, the frst view of Victoria 
Palle 1s decidedly disappointing. 

Although nearly a mile in width amd 
400 feet in height, the grandeur of their 
proportions is eclipsed hy the sudden dis- 
apoennines of the river, as it plimges: inte 
a narrow, rocky fissure extending across 
its entire with. Oinly ata single central 
point is there a breach in this. fissure 
through which the Falls can be seen‘and 
appreciated in their full preporhions, 
where the converging waters rush madly 
to the vigeag canyon below. Sa re 
stricted is this view that there is an en- 
tire absence of that aweinspiting ond 
lmest paralysing effect which strikes the 
visitor dumb with wonder and anmeze- 
ment when Niagara bursts on his near 
vision. Om first sight of the Victoria 
Falls one involantartly exclaims, “‘f Yh, 
how beautiful!” but they lack the maj- 
esty of our grand Niagara, 

Mo single visit cin adequately reveal 
the fulness of ther charms, but repeater! 
excursions must be made to their islands 
and precipices, their grottes and palm 
gardens, their rain forests and projecting 
crags, their rainbows and cataracts and 
many-sided views of their exquisite set- 
ting in the emerald framework of tropic 
forests, before theit indescribable beauty 
can be appreciated. The fascination of 
discovering new and hidden charms from 
different points of view prows on the 
visitor and becomes one of the greatest 
atiractinis, 

Had the Falls been in) America, the 
Indians would surely have naive them 
Minnehaha, Langhine Waters: for like 
a cow maiden are their fascimations, half 
concealing, half betraying their benuttes, 
and requiring mech wootnge before te- 
vealing all their Inveliness of hidden 
treasures anid charm, 

‘es the ramy “<eason commences in 
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Rhodesia in November and ¢omtinues in 


the form of tropical showers until April, 


the most adWvatitageous time to see the 
Falls is in May. when the seething tur- 
rents are at their flood. November also 
has t= altractions, when the river is low, 
for then the chasm is comparatively free 
from mist, disclosing vistas and views 
Of the great abyss of rare beauty. which 
before were wholly olsented ly the 
whirling columns. of spray, 

The bridge of the Cape Town and 
Cairo Railroad 15 the favorite point <e- 
lected by artists, as the picture through 
the narrow gap at Danger Point exhihits 
the full extent of the angry witers, as 
they leap from the precipices to the abyss 
below. 

The Chartered Company of Rhelesia, 
which controls the reservation miles 
tbove and below the Falls tas well as 
Test everyilting ele, movable and im- 
movable, in Seuth Africa), lias erected 
# temporary hotel near the railway, 
where visitors are fairly well enter- 
tained, while from: its verandas a rag 
Hificent patiorama of the canyon and 
Batoka George can be seen. 

\ walk of half a mile brings one to 
“the place where the rain is born,” as 
the natives oil the Kain Forest, ‘This isa 
phepomenon of rare beauty and interest, 
especially te the betanst, for here the 
tropic heat and constantly falling spray 
produce a wealth of yeeotation of won- 
derful lexuriance amd variety. Every 
living thing bursts forth spontaneously 
here, from the delicate matden-hoir fern 
to the feathery-leafed palm and the 
hoary boobob. 7a feet in circumference, 
and uniler spetiticiais so favorable that 
the great strogele for existence and the 
survival of the fittest 1s fought ont with 
the intensest bitterness, Parasites and 
hinery climbing vines seize, like menster 
pythons, upon the great menatchs of the 
forest, wielding their hite-blood or strang- 
ling them in their desperate effort for 
supremiey, only in tut to be reduced 
to mould or to fall the victims of new 
appearing and equally destructive ene 
Tes, 
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From the western extremity of the 
Rain Forest the lempunig waters: of the 
“Caseside can be seen bo best acyantare, 
while its entire front, bordering om the 
preat crevasse into which the river hurls 
itself, furnishes a superb view of the 
crest of the Falls from end to end, ex- 
cept when interrupted by the whirling 
masses of spray that shoot from the 
seething cauldron below, Here, too, 
‘nmumerable brilliant rainbows. “those 


frolic childres of the wanton sun,” are 
greut perfection and varying 


seem Im §£ 
positions, while white-winged swallows 
sportively shoot through their rachantly 
prismed arches, at they take their bat 
in the tinted spray (see page 565). 

liut the most thrilling scene is from 
the eastern extremity of the Rain Forest 
at Danger Point, where the treacherous 
vines and grasses, clinging to the rocks 
with hungry, desperate roots, tempt one 
to the very verge of the precipitate cliffs 
that seem to tremble with the terrific 
shock of the cataract, So dense here at 
times is the mass of vapor hurled from 
the seething cauldron that the sun's rays 
can no longer penetrate it, and complete 
darkness envelops one as he ts delayed 
by the downpour, while the terrific thun- 
der of the Falls drowne-all other sounds 
and makes his own voice mandible (see 
page 507). 

Occasionally a violent blast iypens a 
rift through the blacksess and mist, dis- 
closing a momentiry view of the lashing 
waters in the beiling cauldron. whose 
heaving, battling surface and pyramids 
of emerald foam change with kaledo- 
scope rapidity, It has been appropri- 
ately suggested by Mr. Knight that this 
spot be called Valkyrie, on account of its 
resemblance to the legend of the heroic 
daughter of Qin and its. wild expression 
of the music of Wagner. Certainly no 
more fitting environment for the wild 
ride of the soul of the brave over the 
Rainbow Eriilve to the Vathalla contd be 
imagined 


Even the Inferno of Dante, in the pas- 


sage over the Styx. as pictured by Dore, 
dees not surpass this as a spectuch: of 
terrifying fury. 


owl 


Another favorite study is the Kloof, or 
Palm Garden, hidden in the first of the 
serpentine curves of the canyon heliw 
the. Falls and reached from the: bridge 
by a zigzag pathway, which descends m 
comparatively easy stages through a tan- 
gled primeval jungle to the reshing 
waters of the gorge below. [ere again 
Nature, with lavish hands, has shown 
her prodigality. [alms of enormous size 
bathed by eternal Spray, 
mingle so densely with other forest 
growths as completely to shut out the 
direct rays of the sun and form a safe 
refuge for the richly plumed parrots and 
monkeys that frolic in their branches. 
From the edge of the waters of this 
tropic jungle an upward view of the 
Falls enables one i appreciate them in 
their full height and beauty, ani to carry 
away a lasting impression of their ma- 
jestic grandeur as seen from below, 

The Hp of the Falls is broken by four 
isles, which interrupt its flow: just as 
Goat Island divides. Niagara. The na- 
tives appropriately named the first of 
these Boruka Isle—“divider of waters.” 
Retween this point and the ¢lwre the 
river channel is deep and shelving, and 
the leaping waters of the cascnde rush 
with fearful impetuosity, shooting clear 
from the bee deal walls, in their mad 
flight to the abyss 230 fect below, while 
the echoing woods mng with the thunder 
ef their boisterous give, 

No les interesting is the secon of 
Livingstone Island, both because of its 
historic interest. andl for the fascinating 
views of the chasm tt affords. It was 
from this island the great explorer first 
peered into the awful festre that seemed 
to engulf and swallow up. the river for- 
ever, Singalirly, too, the natives’ name 
for it was ISermpongo, meaning Goat 
Island: and, like its fellow at Niagara, it 


oceapies an almost identical position on 


the extreme edge of the Falls, near ther 
center. 

In his own description Livingstone, 
wha daw it in the Inte antimn, says: “Tn 
coming hither there was danger of hethg 
awept down by the streams hich rushed 
along each side of the island: but the 
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river was now Jow, whére it is totally 
impessible to go when the water us bitgeht, 
But theugh we had reached the ishind 
and were within a few yards of the spot, 
a view from which would solve the whole 
problem, | heleve that nie one © nivel par 
ceive where the vast body of water went: 
it seemed to lose itself mm the earth, the 
appasite lip,of the fissure mto which: it 
disappeared being only So feet distant. 
At least, T did not comprehend it until, 
creeping with awe to the verge, | peered 
down into acarve rent Which had been 
cuide from bank to bank of the bread 
Zambest and saw that a stream of a 


thousand vards broad leaped down & 


hundred feet-and then became snddeniy 
compressed] into S[k cf iS or NI 
varils. The entire Tealle ts sirnply | oraicit 
made in a hard basaltic rock from the 
right to the left bank of the Zambest, 
and then prolonged from the left bank 
through 30 or 40 miles of hills. The 
walle of thie gigantic crack. are perpen- 
cicular and composed of one homorene- 
ous mass of pork. ‘The edge of that side 
over which the water falls ts worn off 
two or three feet, seas to grve it senme: 
wit of w serrated appearanve. That 
aver which the water does not, fall 435 
quite straight. Upon the whole it i 
nearly in the state in which it. was left 
at the peril of its fornmtion.” 
Geologists of the present day, how- 
ever, deny Livingstone’s theory regard- 
ing the phenomencn of the formation cf 
the Falls: clawing that it is due entirely 
to the processes of erosien, and that the 
river, by itwreasinyg friction through m- 
numerable ages. has gradually irittered 
to granular atoms the dense cock amd 
engraved the deep channels of the bortu- 







bi 1 


ous canyon. The basaltic rock which 
forms the greater portion of Rhodesia 
is of voleanic origin, prowf of which ts 
evidenced in the great lawa-flows, which 
hive been jpxured ottt in successive 
wives, covering the country in differing 
strata of varying porosity hundreds it 


not thousands of feet deep. Through this 


the pereclating waters have depestted in 
the cavities the beautiful agates, chal- 
ceduny of various hues, quarts crystals, 
and zeolites that are found in abundance 
along the projecting surfaces of these 
amnygdaloidal rocks, many specimens of 
which T found in the exper! gravel of 
the river bed, 

tt is said that these Batoka lavas, in 
coiselidating, created a system of shrink- 
age cracks, with occasional long lines of 
“faultings,” or fractures, sibich cometi- 
tuted planes of weakness that materially 
facilitated the erosive auction of the river. 

li this theory Is correct. it is possible 
that the fissure inte which the mver 
plunges at the Falls is due to a Fanilt- 
plane, where a vertical belt of compara- 
tively soft material breaks. the cantin- 
nity of the harder basalt. and this belt 
or Vein, connecting with others of the 
same or simi charmecter, has been 
washed ont. or excavated by the ander- 
mining action of the river, thus explain- 
ing the complex phenomena of the Fulls 


and viBag canvons. 


In the net thetant future, when the 


Cape Town and Cairo Railway has 


reiched the Kongo. and conimocious pas- 
senger steamers ply i rectly to that great 


eartery of Africa from American and 


English ports, a trip to the Valley of the 
Fambesi ane its wonderful Falls will be 
among the popular pastimes of the day, 
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A FLASHLIGHT STORY OF AN ALBINO POR- 
CUPINE AND OF A CUNNING BUT 
UNFORTUNATE COON 


By Grorce Suiras, Jap 


ArTiHor oF " PHOTOGRAPHING WILD GAME WET FLASHLIGHT AND CAMERA! 
WitH 72 ILLUSTRATIONS, ts THE Nationaa, GrocRAPHic MAGAZINE, 
JULY, 1906, AND ‘‘Ox Season's GAME BAG with THE 
CAMERA," wir” 70 ILLUSTRATIONS, 1x THE NaTIowaL 
GEOGRAPHIC MAGaztNE, JUNE, rgo8 


HEN one goes into the wilder- 
ness, whether in the destruc- 
| live pursuit or in the aqutet 
study of animal Wife, the greater the 
experience the more ¢ertait i¢ the con- 
clirsion that only on rare veeasions is ft 
pessihle to become acquainted with the 
habits, the appearance, or the special 
characteristics of anv inedividoal member 
ofa species, 

In some qo vears’ familiarity with the 
white-tail deer, a portion, at least, of 
each season spent in the same locality, 
and more often than net, watching them 
Teed, night after night, in front of the 
jack-light, | live never in all such time 





felt certain of having recognized any of: 


these animals on a stteceeding sade, 

A. magnificent stave, which could be re- 
peatedly identified during ane season by 
the shape of (he antlers. was shorn ih 
the winter time of these emblems of his 
sex. titi the new hom-growth of the 
following season wis. prestomably, cite 
cisstmila’ ‘n size nnd slisipne 

\ dow COMM panied hy pect leery 
Thirked! spotted faunas could be cnsily 
recopnized in the same general locality, 
when feeding on aquatic plants or when 
splashing in the water te escape the in- 
Sect pests: veto af in the fall or winter 


this little family eseaped the hunters or 


the timber wolves, who wauld know the 
tnather the next <ammer with her new 
and differently marked voung, of the 
separated yearlings, in their unspotted 
coats?’ With the moose. elk. carithou. 
and hear it was the same. and the excep- 


lions, in the writer's case, Telate largely 
Wo the smater varteties of qnadrirpeds. 
The examples taken in the present 
article are the porcupine and the raec- 
coon, which, by reason of one species 
occupying nearly all the country from 
our northern States i the tree-limit in 
the Aretic circle, and the other froen 
lower Canada to the Gulf of Mexicn, 
are ones that we are either personally 
familiar with or ought to be Willing to 
acquire information about. | 
The porcupine is a rodent of the 
Serth—the deatcen of the darksereen 
comferous forest—where half the veur 
the snow lies deep and the wuimal sium- 
lers in winter torpor far within the 
cavernous rocks or hollow logs, pro- 
tected from the biting cold by drifting 
snows that conceal all evidence of the 
oimal’s retreat, 
hiring the winter thaws, and more 
aften in the early spring. the deep, wide 
furrows of this elimsy attimnal may be 
sec criss-crpssitie the surface of the te- 
ceding snow as he seeks to break his 
long fastion the tender hark of the ‘pine 
sapling, the swelling buds: of the Surat 
ineple. or by climbing to the uttertwst 
Immbof o spreading elm, where he fs 
ible to seize in hts-stubby paws the half- 
cvpMtr Wea vals ot his fave iTite tree 
Generally this animal, theuvlh of the 
calilest climes, is quite susceptible ta 
sudden changes of tanperature, and even 
In midsummer, if the wind is hortherty. 
or the air damp and penetrating with the 
drizziing rains of such a latitude. one 
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= SILENT six” 


Built for those who use the Best 
Series “B” now ready for delivery 


@ Maximum power is derived only from a motor that runs 
with the regularity of a watch tick and gets full efiiciency 
outol cvery explosion; durability depends on fundamental 
principles of correct construction, conscientiously carried 
out with Dest materials: silence means minimized wear. 





@ The public knows that power (ond speed), durability, com- 
fort ‘and sidenee are the chief qualities of Matheson efficiency. 
©The Matheson "' Big Pour," which has beet a consistent. winner of first 


bans for ive TRAITS Pilst,. (6 -Tectoiimenl e to thie preferring i tux 


rious, pkrwerful, seven peiidetret Gar od fen ur-ey inde, cheinsiiven type, 
Prices—Silent Sixes, $3,500 to $4,000; Big Fours, $4,000 


Our cataligue ad "The Secret of Silene "" mailer! on request. 
Applications af ettoltishivl dvalers oor dderead for open tettitory 


MATHESON AUTOMOBILE CO., Wilkes-Barre, Penna. 
SEW YORK CITY BRANCH, COR. BROADWAY AND 62d STREET 


DISTRIBUTORS 
Chicng Se hee me (nn. 2210 Michigan Are San Francisca, Matheson Soles Co, 
Boat Faye Co., 823 Boylston 52, Wan Nes Ave_ond Jockson St, 


Bulialo, Matheson Sala Co, 
Tet bain St. 

Phils,, Johrn Motor Car Co, 
326 &, Brood St 
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ee Fi’ AST November, appeared 24 
eo pages of color work in this 





Doing Printing in a Big Way 
| 


hs Re 5) magazine. Thase pages were 
; +9 products of our art, engrav- 
Ole. ing and printing departments 
| and showed the fine quality of our work, 
The supplement entitled ‘The Hour of 
Prayer," in the April number, was also 
supplied by us 
However, there'are plays where mass, 
as well as quality, counts, and the Pano- 
ramic View of Burwess Pass shown in 
this number is a product of our house, 
and should be convincing evidence of the 
resources of our printing plant. 
We engraved the plate and printed this 
macniticent view, 
A large part of our work is just such 
unusual and difficult things as this. We 
write, design, engrave, print, and bind, 
and make the very hichest crade of color 
work and maps, 
lf you have a printing proposition that 
you do not know exactly how you want 
handled, whether it be a book, folder, 
| hanrer, or map, by all means call us tn, 
and we will give you our best advice anid 
experience in planning a work embodying | 3 
= all the features vou wish incorporated. 
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THE MATTHEWS-NORTHRUP WORKS 
BUFFALO 
LAC OF rics 


SSUER TOWER, NEW VORK 
LITIAENS BUILMYAG, CLEVELAND 
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The Good Road 


For Universal Service! 


Every man's home faces on a road which 
connects with every other road and leads 
to every other home throughout the whole 


land, 


Main highways connect with cross-roads 
en that a man can go where he chooses, 
easily and comfortably m@ condmons are 
favorable. Butthe going is not always the 
same: some roads are goudl—some are bad. 


The experts in the South illustrate the 
difference by showing four mules drawing 
two hales of cotton slowly over a poor, 
muddy cross-road, and two mules drawing 
eight bales of cotton rapidly over a first- 
class macadaimn highway. 


The Bell Telephone lines are the roads 
uver which the speech of the nation passes. 


The highways and byways of personal 
communication are the 12,000,000 mites of 
wire connecting 6,000,000 telephones in 
homeson these highways. Steadily the lines 
are being extended to every man’s home. 


The public demands that all the roads 
of talk shall be good roads. It is not 
enough to have a system that is universal; 
there must be macadamized highways 
for talk all the way to every man’s home. 
A single section of bad telephone line ts 
enough to block communication or confine 
it to the immediate locality, 


Good going on the telephone lines 
is only passible with one policy and 
one system. Good going everywhere, 
at all times, is the aim of the Bell system, 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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PROM (a GPE boa MEGATIVE 


Get Action 


Speed pictures—pictures of the ninety mile auto, 
the running horse, birds on the wing, the limited ex- 
press, saap-shots on cloudy days and even indoors— 
all these are in the every day work of the new Speed | 
Kodak—the camera that meets the most eXacting | 
conditions, yet retains the Kodak convenience. _ 


No. 14 Speed Kodak 


For 2!3 x 4!; Pictures. 


Fittel wilh Grifes Vora Phe Sloutice jet 
PEpeSOrS Tn tee eee) bo slew “ pein 
tthe " gid for lime enpersiires, Sete ies k 
Anaatigiut dane ft. ‘Ladle tn cuytight sith 
Kodak Fit Cartridges and can Be carried |i wii 
orlitiaty topecant peecket, A wirperior canere be 
every detail of plan, ceistruction and fimlah 


PRICE $60.00. 


EASTMAN KODAK Co. 
ROCHESTER, N. Y. 
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The Nine-Foot Photographic Supplement 
To This Magazine Was Taken With A 


ausch |omb, 


Convertible Protar 


Often you find vou cun pet a satisfactory photograph of o 
landscape from bul one viewpoint, 





With a Convertible Protar vou can choose your angele of view 
and size oF nmige without changing your viewpoint, because 
this lens is composed of two perfectly corrected -sitosle anas- 
tizmuts, and hence is virtually (rree-fentes-re-one, ‘The 


Protar (via) Jens 





is liv far the thost advantageous lens for general outdoor 
work: for, inuddition tlotts providing lenses of three diffcrent 
for, the doublet of moderate focal length is more than twice 
as fast as the ordinary camera lens, aod hence unexceiled for 
TTS arm norirnits. 


The single long focus benses are available for wide angle work, 
mT fT rie uallead for showing detaisof reolopical structure, 
for 7 accessible birds’ nests, for game ot a distance which it 
wold be impossible to photograph at close range for speci- 


mets aid fowers in the field. of far distant mountains 


Proof of the estimation in which Protor 15 helel is evidenced 
by the men using tt—the most exvert and experienced pko- 


tographers 


Lei us send vou a setof sample prints showing what the lens 
acc nily | lice J 

(hr mane, backel by over half a oenlury crf 
SA PSiIcoce. is cei eli PaL RE i prede obs lense, mi- 
crodcnipen, field giakees, projection apparatus, 


ehotineering abl other solentine tmhektitincat. 


Bausch £4 lomb Optical ©. 


AE YW TOBE WASHIF GTON CHICACS 5AM FRANCISCO 


LONDON ROCHESTER, NY. "EANKFORT 
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Like a Giant Fan— 


FAT THE BEST SHOPS- OR BY MAIL 
™ PIONEER SUSPENDER CO.75 
i PHILADELPHIA 


| ANd the plates usedin SPRATT’S 
_ ie N eis AL | Meat Pibrine and Cod Liver Oil 


Liu §. AKI Li 


Were The only fey Coie 

Shine when oe baal stad in hho che Sout th 
| ais 

Lit c a wet be ed 2. Pons 


aE Ae 2d Aur tice 





Paty Pitt I 1 te Dri 
ad Bs = ise taf oii iil in 


| are series Haina iat ve for” og Culture.” PLC ir 
The ea L Le Engraving SPRATT'S PATENT, Ld. 

Factones and Chief Of bees ot Nieenrk, NS, J. 

(40 Fifth Avenue New ee gir si ole ppt neice, aoe Sens, Cee, 
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So, you re going to Colorado—and al “God's 
out of doors” there's no place ike Colorado. 
Viountains, forests, flowers, etre minis, sky, slare, 
air. Werly'tis the “land of life.” 

But, friend—make the ‘‘way"” you go worthy 
of the State you re gomg to. 

The Rock Island Lines is the “way “to Colc- 
rade, over the road of Highest Service. And 
every “travel-wise” tourist takes the deservedly 
lames 


Rock Y MOUNTAINLIMITED 


lt is Chicago's “ goed morning” salutation to Denver, 
Colorado Springs, ancl Pueblo, 
A: Patocian tram o« loniiless luxury, AV splendidly 
appointed “home upon wheels.” Transportation de 
luxe. Esvery caprice and necessity of guests an beipaterd, 
Name your want. Clothes pressed? There's a valet 
Abooktoread? Just pushthe button. Ashave? The 
barber's chairis waiting. Mealafor Epicures, Snow- 
white, roomy beds. Library —bullet—observahon cat 
—Victrola Recitaly—the wearlcl's news SeTVICe then 
the regre/ at leaving this meomparable tram at your 

destinatton. 

The Mauntalneer (ewer? night) and other fas 

irnine daily Goo Chicage, St. Louis. Kanese City 


St Joseph, Omaha, ace Meopphia fpr Chis mabe, 
Yellowstone Park, and the Pactitc Comet 











Beuutifuliy ifwatrated books an Colorado, ¥'ellouatonn Park, 
and California wll be scat free on request fo LM. Alten, 
Pawenger Te afr Manager, 3.3 ie Salle Station, Chicegn, ill. 
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The Most Wonderful Mountain 
Photograph Ever Made 


© many inquiries have been received regard- 

in¢ the Panorama of the Canadian Rockies 

in this issue, and requests for unfolded copies 
on heavy art mat board, ready for framing or to 
be used asa frieze, that a small edition has been 
printed and copies can be had at fifty cents each, 
postpaid. Size—nine feet long by nine inches high. 


Department H, The National Geographic Magazine 


Sixteenth and M Streets Northwest Washington, D. C. 
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HARRISON GRANITE COMPANY 
Room I311-A, 200 Fifth Ave., New York City 
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(set Better Resolts with Your Camera - 
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OERZ LENSES 


Established 1624 
Troy. N.¥. ff 


| Polytechnic 
and scence == -LnStitute} 


Larnes lie Ceeik Ceieeering 1. 6.1, Mewtianiipg! Ea 
leurs a hi. i hein Eaigeicies ning L. iT. armel 
A ry a Peery ae | het terial (ours ; 
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JON F. SGENT, Registrar, 
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. If You Are An Owner : 
| of Woodlands : 


5 or Timber Tracts : 





a 7: ; 

" We are confident our methods 

5 of forestry will appeal to you 
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wtilitation, One means om ecientihe hiarecdling 
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i WC A YEAR'S TOUR, leaves July 27 for Rast 
Buch hea Spins Virginia. eta Europe, (nila, Java, Australia, Siw 
Chestertiedd County 


fouled, Philippines, Ching, au) Japon, 
Packed oni te See Cleat Thies Sealed a8 et Spine 


$4. OO per case, 12 half-gallona, through 


we your dealer, of divect ta you. Siptember, October, November, and tates 


SOUTH AMERICA 


DRAWING INES S Waonilerful ‘Tru, leaving in 
ETEANAL WRITING IN # 
 ENGROSSIANG IN 
hate MoONTER Paste 
Ui A ah | THIRTY TOURS, LEAVING 
DAAWING-BOARD Paste “Ling . . 
LiGuIo FASTE EUROPE IN JUNE, JULY, AND LATER 
OFFICE PASTE 
VEGETABLE GLUE, Ere 


Are the feet and best Intoond Adhesives 


Cihwer Werlil Tear, ferar to trite triaditlhs, 


Syerpebacits late anather’ ir Be biseae 1 


Sven Foe fete es 
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4. aad wi eel Gru lige, ail ernie! mc: ios, 

Ai Dealers Generaliy 


GHAS, M., HIGEINS h G0, Mlrs. 





Z71 Ninth Strest,. "Broly, fi, ¥. 
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orYanorow” OCeNeS from Every Land 


(SECOND SERIES) 





By GILBERT H. GROSVENOR 





HE volume contains about 300 illustrations printed on the best of paper, is sowed 

by hund, ond bound in red cloth with an attractive design in three colors. The 
) mjortty of the illustrations have appeared in the National Geographic Magazine 
F : during the last five Vrure. but a largte number hive not been previcnaly published. 
Considerable descriptive matter is printed under the pictures. The book also con- 
taliig a fist Of about 1,000 of the most useful books of travel and! works descriptive of natural 
history, gatetlesrs, atlases, ete. Persons ordering more than one copy can have the volumes sent 
to different addresses, if desired. 
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ellowstone Park 
Season 1911: June 15 to Sept. 15 


@ You ought, by all means, to see this great Wonderland. 

@Q Geverrs, bot and mineral springs, emerald pools, mud yolcutim, colaracts, canyons, benste, 
birds and fiah--verily there i¢ oo place like it in all the world. A magnifeent 144-mile coach. 
ing trip over Government-kept boulevards, pleasantly broken by stopa in superb hotels 
where the service is equal to the best reyortatm America. For the season of 1911 4 new, 
enarmous and beautiful hotel will be open at the Grand Canyon of the Yellowstone. You 
should pian to spend a month there. The cost is modecrate---you will never regret it. 
qLOrchestraa will be maintained at Mammoth Hot Springs and Grand Canyon Hotels during 
1911 season-——a new feature. 

@ Send 6c in stamps for the handsome book feproducel abowe---the bert book on the Park 
ever published, easily worth a dollar-—-and full particulars about the park top. Clip the 
slip and send it to 


Northern Pacific Ry 
A. M. CLELAND, General Passenger Agent, St. Paul 


YELLOWSTONE PARA COUPON: 
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We make ~~ Ifa \e “4 Booklets, 
a specialty of “ No Catalogues, 


Legal Printing— = and 
Briefs, | Best Grade 
This Magusine 4 from Our 
Records, and reeees of Commercial 


Out-al-town Work Solicited ate 
Motions Two Phones Printing 


420-422 ELEVENTH ST., WASHINGTON, D. C. | 














The Hour of Prayer 


awe HIS wonderfully comprehensive picture of the Great Sahara has been re- 
© produced in sepin on heavy artist's proof board, size 7x18 inches, 
unfolded and ready for framing. Only a limited edition being possible, your 
order should be sent in af once. Price, postparl, 50 centa 


Dept. H, National Geographic Magazine, 
16th and M Sts., Washington, D. C. 














In the Vest Pocket of the World 


Avcm-acteeen un writing te latterly sunplibed to pust one reach for Waterman's Ideal, The fronetenian of thus 
pen is the caueo for the saving of about one-half o writer's tine, os well oo the satisfaction which comes 
erily from the Stipes quunlitie ii, which moet be Fone im avery rae Used articie, Wateritiinn lfm le are 
adapted to the owner's hand from the start; there ia no “breaking im” With the pen thus suited and the 
quahty and the patented parks prevailing in success, there je provided the permanent pen for constant 
waage. In Standard, Safety, and SelfAlling Types, The only satisfactory writing implement that 
anawers the requirements of out door writing for your summer vacation wee. 


Aerkirt an Aeguent From the Best Dealers Acoid Suadbatitytes 
L. E. Waterman Co., 173 Broadway, N. Y. 


aersToN CHCAGH Ah FRACS Mice TALE Al Li shale PARIS 
je! Se Piru Boys 1 Bu. Clerk Be i! Stockton St. PET Mi Aveatee [name Sy koneewrr Of Ruede Panover 





— _ et ee ee = eee Pe es ai he = ie - P, Lit & Ce is .!) 
| a 1 zB 7 — e- 7 =a biciad eS ree 
Putas LF JUDD 8 DEP RELER, jen. Wash pet A" ; 


